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MARINE STERN DRIVE WITH IMPROVED
FLUID INSPECTION RESERVOIR |

This is a continuation of application Ser. No.
07/160,529, filed Feb. 26, 1988, now abandoned.

BACKGROUND AND SUMMARY OF THE
INVENTION -

This invention relates to a marine stern drive with an
improved fluid inspection reservoir.

It is desired to provide a clear inspection reservoir
inboard of a boat having a stern drive unit for easy
observing of the level and condition of lubricating fluid
within the unit.

Broadly, it is known to provide such a reservoir. See,
for example, U.S. Pat. No. 3,335,817. In that patent, an
underwater drive unit has a lubricant chamber 32
therein which is connected through the bottom 10 of a
boat and to a clear inspection chamber 85 mounted
within the boat and which i1s connected to the intake
manifold of an inboard engine 12.

Reference is also made to the co-pending U.S. patent
application Ser. No. 07/160,587, filed Feb. 26, 1988, by
Gary L. Meisenburg et al, entitled *“Marine Stern Drive
With Through-Housing Lubrication System”, and as-
signed to a common assignees. In that application, a
transparent container is mounted to the inner transom
wall of a boat and 1s solely connected to the oil passages
in the stern drive unit. The container is provided with a
removable cap having a one-way valve therein. The
valve prevents outward leakage of lubricant fluid from
the container, but permits inward passage of air so that,
during engine and drive unit cooling, lubricant can be
sucked back into the system through the drive housings.

It 1s an object of the present invention to provide
vartous container concepts including: incorporating an
improved one-way valve associated with the container,
incorporating a device to provide a warning of low or
high lubricant levels within the container, and incorpo-
rating a device within the container to effectively lower
the lubricant pressure within the stern drive unit when
the drive is running and hot.

In accordance with the various concepts of the inven-
tion, the removable cap of the transparent reservoir
container is provided with a Vernay check valve of the
one-way type, which provides enhanced reliability dur-
ing both the running and at-rest conditions of the stern
drive. The cap may be provided with an automatic
lubricant level warning device which extends down-
wardly into the container. In another embodiment, the
warning device 1s spaced from the cap and extends
upwardly into the container. In yet another embodi-
ment, the container may be provided with a spring
loaded diaphragm which is movably responsive to the
lubricant pressure within the stern drive unit.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanyinng drawings illustrate the best
mode presently contemplated by the inventor for carry-
ing out the invention.

In the drawings:

FI1G. 1 is a schematic fragmentary side elevation of a

marine stern drive system incorporating a transparent
lubricant reservoir, with parts in section;

FIG. 2 1s an enlarged central vertical section of the
reservoir, and showing the cap having a one-way valve
and a lubricant level warning device;
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FIG. 3 is a further enlarged fragmentary showing of
the mounted one-way valve;

FIG. 4 schematically illustrates a schematic circuit
for the warning device;

FIG. 5is a central vertical section of another embodi-
ment of reservoir having a movable diaphragm therein
which is positioned during cold conditions; |

FIG. 6 is a view similar to FIG. 5 during hot condi-
tions;

FIG. 7 is a view generally similar to FIG. 2 of yet
another embodiment of reservoir, and

FIG. 8 is an enlarged view generally similar to FIG.
3 of another embodiment of valve arrangement.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

As shown in FIG. 1 of the drawings, the various
aspects of the invention are incorporated in a marine
stern drive unit 1 adapted to be mounted in any suitable
well-known way to the transom 2 of a boat 3 having an
inboard engine 4 which has an exhaust discharge 3
beneath the water level 6, and furthermore which has a
suitable drive output 7. Stern drive unit 1 is connected
to engine drive output 7, and includes an assemblage of
a gtmbal housing 8, a bell housing 9 and also a drive
shaft housing 10 with the latter forming an upper gear
case 11 and a lower gear case 12. Housings 8, 9 and 10
contain the usual well-known working parts of stern
drive unit 1.

Engine drive output 7 connects via suitable con-
nected shafts and gearing through housings 8, 9 and 10,
with drive shaft housing 10 having a vertical drive shaft
13 therewithin which connects through the usual gear-
ing 14 to a horizontal shaft 15 to which is mounted a
propeller 16.

An o1l chamber 17 1s formed within drive shaft hous-
ing 10 for lubricating the working parts therein. Cham-
ber 17 1s connected from a port 18 in housing 10, and
thru a hose 19 passing through transom 2 to a transpar-
ent bottle-like generally enclosed reservoir container
20. Container 20 is mounted inboardly on transom 2, as
by a base 21 and strap 22. In the embodiment of FIG. 1,
the bottom of container 20 i1s provided with a suitable
fitting 23 to which hose 19 is connected.

As best shown in FIG. 2, the upper end of container
20 has a relatively wide mouth 24 and is threaded to
removably receive a threaded cap 25 thereon. An annu-
lar O-ring 26 is mounted to container 20 to provide a
seal with cap 28.

A one-way check valve 27 1s mounted to cap 25 to
prevent outward leakage of lubricant fluid from the
container, but permits inward passage of air so that,
during engine and drive unit cooling, lubricant can be
sucked back into o1l chamber 17. Vacuum is relieved in
the o1l chamber so that water is prevented from leaking
past the involved seals. In accordance with certain as-
pects of the invention, valve 27 is of the umbrella check
type and includes a resilient body having a central stem
28. An enlarged umbrella-shaped sealing member 29
having a planar inner flat face 30 is disposed on one end
of stem 28. A stop member 31 of smaller dimensions and
having an annular planar surface 32 thereon is disposed
on the other stem end. A pair of adjacent passages 33
and 34 are formed in cap 25 and connect between a
working chamber 35 formed within container 20 and an
enlarged chamber 36 formed by a recessed portion of
cap 23.



. 3
Passage 33 serves as a mounting hole means for check
valve 27, which is forced through the hole so that face

30 of sealing member 29 seals against the inner cap wall

37, and so that stop member 31 retains valve 27 in place.
Passage 34 serves as a fluid connector means between
working chamber 35 and cap chamber 36. The con-
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struction is such that check valve sealing member 29

normally closes the inner end of passage 34.

A plug 39 is mounted, as by a press fit, into the walls
of cap member 36 to basically close the latter, with the
exception of a vent hole 40 in the plug which communi-
cates between the atmosphere and cap chamber 36.

When the marine drive unit 1 is operating, with resul-
tant lubricant pressure in the system, member 29 of
check valve 27 blocks passage 34 to thus maintain con-
tainer 20 solely in communication with oil chamber 17.
When drive unit 1 is shut down with resultant cooling
of the lubricating fluid, air is permitted to be sucked
back through vent 40, cap member 36, passage 34 and
between sealing member 29 and wall 37, and hence into
container chamber 35 and toward oil chamber 17.

In accordance with another aspect of the invention,
and in the embodiment shown in FIGS. 2 and 4, lubri-
cant level detection means are associated with cap 25 to
automatically advise the boater when attention should
be given to particular levels of lubricant in the overall
system. For this purpose, an elongated probe 41 is
‘threaded into cap 25 and extends downwardly into
container chamber 35. Probe 41 is shown as hollow and
contains a plurality of normally open switches, in this
case, a switch 42 disposed at the upper probe end, and a
further switch 43 disposed at the lower probe end. The
respective switch positioning is generally in accordance
with undesirably high or low levels of lubricant 44
within container 20.

Switches 42 and 43 are connected in an electrical
circuit 45 (FIG. 4) containing an alarm device 46, which
may be a visually observable light or an audible horn or
the like.

An actuator means, such as a float 47, is responsive to
the level of lubricant 4. Float 47 is shown as encircling
probe 41 and rides up and down thereon. The material
of switches 42,43 and float 47 is such that when the
latter approaches either switch, the switch is caused to
be closed, thus closing the circuit of FIG. 4 to energize
warning device 46 to bring an undesirable high or low
lubricant level condition to the attention of the boater,
so that appropriate action can be taken. When float 47 is
between switches 42 and 43, the latter are open, but the
particular lubricant level can always be visually ob-
served through the transparent walls of container 20.
The condition of the lubricant, such as excess air con-
tainment or the like, can also be continuously visually
monitored. |

In accordance with a further aspect of the invention,
means are provided to permit expanding lubricant fluid
and possibly air mixed therewith to, during running of
the drive, expand into the reservoir container from unit
1; with a resultant effective lowering of the running
drive pressure. The results are such as to help prevent
system seal leakage and improve seal life; and to reduce
overall oil temperature by reducing churning thereof.

As shown in FIGS. 5 and 6, a container 48 is formed
of an upper section 48z and a lower section 485, with
the sections being flanged as at 49 and joined together
by bolts 30 or any other suitable means. In this embodi-
ment, a fitting 51 in the side wall of upper section 48q,
above flanges 49, is joined to hose 19. Furthermore, an
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aperture 52 is disposed in the bottom of lower section
486 and is open to the atmosphere.

Container 48 may be provided with a cap 25 and
check valve 27 similar to those previously described.

A resilient diaphragm 53 is mounted at its edges be-
tween flanges 49 and separates container 48 into an
upper chamber 54 and a lower chamber 55. Diaphragm
53 is of the spring loaded “rolling” type, and a biasing
spring 56 is confined between the bottom of lower con-
tainer section 485 and a disc-like support plate 57 engag-
ing the central lower side of diaphragm 53. Plate 57 1s of
less diameter than the diameter of container 48 and
diaphragm 353. '

Upper chamber 54 communicates with drive shaft
housing 10 through hose 19 and thus is adapted to con-
tain lubricating fluid 58 from the stern drive system;
while lower chamber 55 communicates through aper-

ture 52 to the outside, and thus 1s adapted to contain air.
-Diaphragm 53 serves as a barrier between the lubricant

and air.’

When stern drive unit 1 1s not operating and the sys-
tem 1S cool or cooling, as in FIG. %, lubricant 58 has
contracted and spring 56 biases plate 57 and diaphragm
53 upwardly. Air enters aperture 52, thus expanding
chamber 33; while lubricant discharges through fitting
51 into hose 19, thus contracting chamber 54. When
stern drive unit 1 goes into operation and the system
becomes hot, as in FIG. 6, expanding lubricant 58 is
forced into container 48 through fitting 51 and dia-
phragm 53 is displaced downwardly against the force of
spring 56. The result is to enlarge chamber 54 and con-
tract chamber 55. The enlargement of chamber 54 re-
sults in a lowering of the drive pressure of the lubricant
within the entire system, including at fitting 31, due to
the expanded storage volume available.

In addition, when the speed of stern drive unit 1 is
reduced during running, the usual splash lubrication
often used in such systems is reduced, and spring 56 will
move from a position as in FIG. 6 and toward the FIG.
5 position. This will assist in maintaining the system full
of lubricant at all times.

FIGS. 7 and 8 illustrate yet another, and perhaps

- preferred, embodiment. In this embodiment, a transpar-
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ent container 59 for lubricant is provided with a thread-
ably removable cap 60 which in this instance need not
require a plug, such as 39 in FIGS. 1-3. In this case, cap
60 1s provided with a central thru-passage 61 and an
annular concentric recess or groove 62 on its inner face.
A vent passage 63 extends through the body of cap 60
between groove 62 and the outside atmosphere. An
umbrella check valve 64 is mounted in passage 61 with
its large sealing member 65 sealing against the inner cap
wall 66 and covering groove 62, and its stop member 67
restng against an annular outer recess 68 in the outer
cap wall.

In addition, and as shown in FIG. 7, a warning device
69 is spaced from cap 60 and extends upwardly through
the bottom wall 70 of container 5§9. Device 69 comprises
a hollow probe or stem 71 which extends through and is

“suitably sealingly secured to bottom wall 70, as at least

in part by a threaded leaking nut 72 and sealing washer
73. A suitable switch 74, which may be of the reed type
and connected to a circuit generally similar to FIG. 4, is
fixedly disposed at a selected level within stem 71. A
float 75 carries a magnetic ring 76 which surrounds
stem 71 for sliding thereon. A fluid dampening cap 77
may be secured to stem 71 above float 75 if desired.
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The device shown in FIG. 7 shows a low level warn-
ing system. That 1s, when the Iubricant level drops and
float 73 lowers until ring 76 is adjacent switch 74, the
magnetic field from ring 76 causes switch 74 to close.
The connections and result are generally similar to that
shown 1n FIG. 4, wherein an alarm 46 is actuated.

Various modes of carrying out the invention are con-

templated as being within the scope of the accompany-
ing claims which particularly point out and distinctly
claim the subject matter regarded as the invention.

I claim: |

1. For use with a marine stern drive mounted to the
transom (2) of a boat (3), and with said stern drive hav-
ing a lubricant-filled drive shaft housing (10) visual
lubricant inspection means adapted for mounting in-
board of a boat and in fluid communication with a con-
nected drive shaft housing, said inspection means com-
prising, in combination:

(a) a transparent reservoir forming a lubricant-receiv-

ing chamber,

(b) means for fluidly connecting said reservoir to the
drive shaft housing of a stern dnive,

(c) lubricant level detecting means (74-76) supported
in said reservoir for automatically warning of the
existence of an undesirable level of lubricant within
sald reservoir,

(d) a removable cap (60) mounted to said reservoir,
and with said cap having a central through passage
(61), an inner wall (66) and an outer cap wall,

(e) an annular recess (62) disposed on said inner wall,

(f) a vent passage (63) extending fransversely out-
wardly through said cap and communicating be-
tween said annular recess and the atmosphere,

g) a further recess (68) disposed in said outer cap
wall,

(h) and a one-way umbrella check valve (64) mounted
in said through passage (61),

(1) said umbrella check valve having a large sealing
member (65) sealing against said inner wall (66) and
covering said annular recess (62),

(J) and said umbrella check valve having a stop mem-
ber (67) resting against said further recess (68) in
said outer cap wall, -

(k) said umbrella check valve providing means to
prevent air discharge from said lubricant-receiving
chamber and outwardly through said annular re-
cess (62) and said transverse vent passage (63) dur-
ing running of a connected stern drive, while per-
mitting air inflow through said transverse vent
passage and annular recess to said lubricant-receiv-
ing chamber when a connected stern drive is at
rest. -

2. For use with a marine stern drive mounted to the
transom (2) of a boat (3), and with said stern drive hav-
ing a lubricant-filled drive shaft housing (10), visual
lubricant inspection means adapted for mounting in-
board of a boat and in fluid communication with a con-
nected drive shaft housing, said inspection means com-
prising, in combination:

(a) a transparent reservolr forming a lubricant-receiv-

ing chamber,

(b) means for fluidly connecting said reservoir to the
drive shaft housing of a stern drive,

(c¢) lubricant level detection means (74-76) supported
In said reservoir for automatically warning of the
existence of an undesirable level of lubricant within
said reservoilr, said detecting means including:
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6

(1) an elongated probe-like stem (71) spaced from
said cap (60) and extending upwardly within said
lubricant-receiving chamber of said reservoir,
said reservoir having a bottom wall (70) to
which said stem i1s sealingly secured,

(2) float means (75) on said stem for moving there-
along in response to the lubricant level within

said chamber,

(3) switch means (74) disposed on said probe and
with said switch means being actuatable in re-
sponse to a position of said float means,

(4) and alarm means (46) actuatable in response to
actuation of said switch means, |

(d) a removable cap (60) mounted to said reservorr,
and with said cap having a central through passage
(61), an inner wall (66) and an outer cap wall,

(e) an annular recess (62) disposed on said inner wall,

(f) a vent passage (63) extending transversely out-
wardly through said cap and communicating be-
tween sald annular recess and the atmosphere,

(2) a further recess (68) disposed in said outer cap
wall,

(h) and a one-way umbrella check valve (64) mounted
in said through passage (61),

(1) said umbrella check valve having a large sealing -
member (65) sealing against said inner wall (66) and
covering said annular recess (62),

(3) and said umbrella check valve having a stop mem-
ber (67) resting against said further recess (68) in
said outer cap wall,

(k) satd umbrella check valve providing means to
prevent air discharge from said lubricant-receiving
chamber and outwardly through said annular re-
cess (62) and said transverse vent passage (63) dur-
ing running of a connected stern drive, while per-
mitting air inflow through said transverse vent
passage and annular recess to said lubricant-receiv-
ing chamber when a connected stern drive is at
rest.

3. For use with a marine stern drive mounted in the
transom (2) of a boat (3), and with said stern drive hav-
ing a lubricant-filled drive shaft housing (10), visual
lubricant inspection means adapted for mounting in-
board of a boat and 1n fluid communication with a con-
nected drive shaft housing, said inspection means com-
prising, in combination:

(a) a transparent reservoir (20, 48) forming a lubri-

cant-receiving chamber (34, 54),

(b) means (23, 51) for fluidly connecting said reser-
voir to the drive shaft housing of a stern drive,

(c) and means (52-56) in said reservoir to lower the
pressure of lubricant at said connecting means dur-
ing running of a connected stern drive.

4. The combination of claim 3

(a) 1n which said reservoir (48) has a side wall (48a,
48b) and a bottom wall,

(b) in which said connecting means (b) is disposed in
sald side wall (48a),

(¢) and which ncludes an aperture (52) disposed in
sald bottom wall and providing communication
between the interior of said reservoir and the atmo-
sphere,

(d) and a spring loaded resilient diaphragm (53) divid-
ing the interior of said reservoir into:

(1) said lubricant-receiving chamber (54),

(2) and a second chamber (58) containing said aper-
ture,
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(e) the construction being such as to provide means to
lower the pressure of lubricant at said connecting
means during running of a connected stern drive.

5. For use with a marine stern drive mounted to the

transom (2) of a boat (3), and with said stern drive hav-
ing a lubricant-filled drive shaft housing (10), visual
lubricant inspection means adapted for mounting in-
board of a boat and in fluid communication with a con-
nected drive shaft housing, said inspection means com-
prising, in combination:

(a) a transparent reservoir (20, 48) forming a lubri-
cant-receiving chamber (35, 54),

(b) means (23, 51) for fluidly connecting said reser-
voir to the drive shaft housing of a stern drive,

(c) a removable cap (25) mounted to said reservoir,

(d) a recess (36) formed in said cap and defining op-
posed inner cap and recess walls (37, 38) respec-
tively, | |

(e) a plug (39) mounted within said recess,

(f) vent means (40) disposed in said plug and adapted
to provide communication between the atmo-
sphere and said recess,

(g) a passage (34) in said cap and adapted to provide
communication between said recess and said lubri-
cant-receiving chamber,

(h) and a one-way umbrella check valve (27) disposed
in said cap between said recess and said lubricant-
receiving chamber and disposed adjacent said pas-
sage,

(1) said check valve providing means to prevent air
discharge outwardly through said passage and vent
during running of a connected stern drive, while
permitting air inflow through said passage and vent
when a connected stern drive is at rest.

6. The combination of claim § which includes: means

(52--56) in said reservoir (48) to lower the pressure of
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lubricant at said connecting means (b) during running of
a connected stern drive.

7. The combination of claim 3:

(a) in which said reservoir (48) has a su:le wall (48a,
48b) and a bottom wall,

(b) in which said connecting means (b) is disposed in
said side wall (48a),

(c) and which includes an aperture (52) disposed 1n
said bottom wall and providing communication
between the interior of said reservoir and the atmo-
sphere,

| (d) and a spring loaded resilient dlaphragm (53) divid-
ing the interior of said reservoir into:
(1) said lubricant-receiving chamber (54),
(2) and a second chamber (85) containing said aper-
ture,

(e) the construction being such as to provide means to

lower the pressure of lubricant at said connecting

means during running of a connected stern drive.
8. The combination of claim § which includes: lubri-
cant level detecting means (41-43; 45-47) connected to
said cap (25) for automatically warning of the existence
of an undesirable level of lubricant within said reservoir
(20).

9. The comblnatlon of claim 8 1n which said detectmg.

means includes:

(a) an elongated probe (41) mounted to said cap (25)
and extending downwardly within said lubricant-
receilving chamber (35) of said reservoitr,

(b) float means (47) on said probe for moving there-
along in accordance with the lubricant level within
sald chamber,

(c) switch means (42, 43) disposed on said probe and

- with said switch means being actuatable in re-
sponse to a position of said float means,

(d) and alarm means (46) actuatable in response to

actuation of said switch means.
* - 3 - * -
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